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(57) ABSTRACT

An LED light fixture 1s disclosed with an elongated housing
that forms a open lower light channel and an upper light
channel that 1s juxtaposed to the open lower light channel
with electronics cavity or conduit positioned there between.
The LED light fixture preferably has an elongated reflective
insert that extends through the open lower light channel and
creates a reflection channel from which the indirect and
reflected light 1s emitted and a detachable cover structure
that includes a diflusion lens and a removable batflle struc-
ture that attaches to side walls of the upper light channel.
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LED LIGHT FIXTURE FOR INDIRECT
LIGHTING WITH ADAPTABLE BAFFLE
STRUCTURE

RELATED APPLICATION

This application 1s a continuation-in-part of the co-pend-
ing U.S. patent application Ser. No. 16/501,180 filed Mar. 1,

2019, and titled “OPEN CHANNEL LED LIGHT FIX-
TURE FOR INDIRECT LIGHTING,” which claims priority
under 35 U.S.C. § 119(e) from the U.S. provisional patent
application Ser. No. 62/761,131, filed on Mar. 9, 2018, and
titled “LIGHTING SYSTEM WITH LED ARRAYS.” The
co-pending U.S. patent application Ser. No. 16/501,180 filed
Mar. 1, 2019, and titled “OPEN CHANNEL LED LIGHT
FIXTURE FOR INDIRECT LIGHTING” and the U.S.
provisional patent application Ser. No. 62/761,131, filed on
Mar. 9, 2018, and titled “LIGHTING SYSTEM WITH LED

ARRAYS” are both hereby incorporated by reference.

FIELD OF THE INVENTION

This invention relates to lighting systems. More specifi-
cally, this mnvention relates to Light Emitting Diode (LED)
devices and systems.

BACKGROUND OF THE INVENTION

A light-emitting diode (LED) 1s a semiconductor diode
that emits light when an electrical current 1s applied 1n the
torward direction of the device, such as 1 a simple LED
circuit.

The device 1s fabricated from layers of silicon and seeded
with atoms of phosphorus, germanium, arsenic or other
rare-earth elements. The layers of the device are called the
die and the junction between the materials 1s where the light
1s generated. The electricity enters from one side of the die
and exits out the other. As the current passes through the
LED device, the materials that makes up the junction react
and light 1s ematted.

LEDs are widely used as indicator lights on electronic
devices and increasingly in higher power applications such
as flashlights and area lighting. A LED 1s usually a small area
(less than 1 mm?®) light source, often with optics added to the
chip to shape its radiation pattern and assist in retlection. The
color of the emitted light depends on the composition and
condition of the semiconducting material used, and can be
inirared, visible, or ultraviolet. The glow, color and wash of
a lighting fixture with sets of LED arrays 1s sensitive to the
angles of the LED arrays with respect to one and other.

SUMMARY OF THE

INVENTION

An LED light fixture of the present invention includes an
clongated housing. Within the elongated housing, there 1s at
least one extended or elongated open light cavity, hereafter
lower light channel. The lower light channel has elongated
iner side walls, elongated 1inner top walls and an elongated
open bottom, hereafter referred to lower light channel side
walls, top walls and open bottom. The lower light channel 1s
contoured to have any number of shapes including, but not
limited to, rectangular, triangular, angled, curved, rounded
shapes or a combination thereof. In accordance with an
embodiment of the invention, the elongated housing 1is
formed from an extruded, molded or otherwise formed metal
or plastic material. Preferably, the lower light channel 1s
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formed from a contoured retlective metal or plastic reflective
insert that fits within a lower portion of the elongated
housing.

Near or at bottom portions of the side walls, and near the
open bottom of the lower light channel, there are support
edges that extend along the lower light channel and/or
clongated housing. Positioned on top surfaces of the support
edges, there are elongated light engines. The elongated light
engines include LED arrays or LED strips that have light
emitting surfaces facing upward for emitting light into the
lower light channel.

In operation and with the LED arrays or LED strips
energized, the LED arrays or LED strips emit light into the
lower light channel and the light 1s reflected off wall surfaces
and top surfaces of the lower light channel to emit indirect
light out through the open bottom of the lower light channel.

In accordance with further embodiments of the present
invention, an elongated LED light fixture provides upward
and downward lighting. In accordance with this embodi-
ment, the elongated LED light fixture has an upper light
channel that 1s substantially similar to the lower light
channel, such as described above, wherein an elongated
housing of the light fixture has an H-shaped cross-section
with an elongated electronics cavity or conduit positioned
between the upper light channel and the lower light channel.
The elongated electronics cavity or conduit 1s used {for
housing wiring, LED drivers and other control circuitry.

In accordance with further embodiments of the invention,
the upper light channel has LED arrays or LED strips
positioned on a top surface within the upper light channel.
For example, the LED arrays or LED strips are centrally
positioned on a top surface and within the upper light
channel. The LED arrays, or LED strips position contained
therein or on the top surface, can be angled and/or have
symmetric or asymmetric diflusion lenses positioned over
light emitting surfaces of the LED arrays or LED strips. It
will be clear to one skilled 1n art that LED arrays and/or LED
strips used 1n the light fixture of the present invention can be
physically or optically configured to throw indirect and/or
direct light having any number of preferred lighting patterns.
Additional details of LED light fixtures with angled LED
arrays and asymmetric lenses are provided in U.S. Pat. No.
10,024,522 B2, titled “LIGHT SYSTEM WITH ANGLED
LED ARRAYS,” the contents of which are hereby 1ncorpo-
rated by reference.

In a preferred embodiment of the invention the LED light
fixture includes a detachable cover structure with an
H-shaped support feature. The H-shaped support feature has
arms that are bridged by a diffusion lens. The detachable
cover structure further includes a removable batlle. In opera-
tion, the arms of the H-shaped support feature have sets of
snap features that attach to side walls of the upper light
channel and matched groove features on the removable
bafile. A LED light system of the present invention utilizing,
the LED light fixtures described above can be equipped with
advanced control systems and/or control interfaces that
allows for dimming and color temperature tuning. Control
commands, operational protocols, or communication net-
works 1 the LED lighting system utilize and number of
standards, including Digital Signal Interface (DSI) 0-10 V
lighting control signals and formats, Digital Addressable
Lighting Interface (DALI) lighting control signals and for-
mats, DMX312 (Digital Multiplex) control signals and
formats, or a combination thereof.

The LED lighting system, for example, includes a control
unit coupled to one or more LED light fixtures for control-
ling power to the LED light fixtures based on control
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command signals provided by any number ol sensors,
switches and control interface devices interface devices. A
control unit includes, for example, a wireless transmitter for
receiving and processing input control signals from a remote
control interface device, such as a smart-phone or computer.

The LED arrays or LED strips (LED light engines) used
in the lighting fixtures of the present mnvention can have any
number of LEDs and can include LEDs that emit any color
or combinations of colors and can be tunable to change color
through the advanced control systems. Also, the light
engines used 1n the light fixtures of the present invention can
be mounted on modular light boards that are independently
serviceable.

Advanced control systems, control interfaces and modular
LED light boards are further described in U.S. Pat. No.
9,964,265 B2, titled “LIGHT EMITTING DIODE LUMI-
NAIRE DEVICE AND SYSTEM WITH COLOR TEM-
PERATURE TUNING,” the contents of which are hereby

incorporated by reference.

BRIEF DESCRIPTION OF THE

DRAWINGS

FIG. 1A shows a schematic representation an elongated
LED light fixture with an elongated LED light board and
LEDs positioned on top and bottom, or opposed sides, of the
clongated LED light board to provide upward and down-
ward lighting.

FIG. 1B-C show schematic representations of the elon-
gated LED light board used 1n the light fixture shown 1n FIG.
1A.

FIG. 1D shows a cross-sectional view of the elongated
LED light fixture shown in FIG. 1A.

FIG. 2 shows a cross-sectional view of an LED light
fixture that provides indirect light from 1nternal reflection of
light emitted from a top surface of a centrally located LED
light board within a light channel.

FIGS. 3A-C 1llustrate cross-sectional views of LED light
fixtures with light engines mounted along side walls of an
clongated light channel, in accordance with the embodi-
ments of the mvention.

FIG. 4A shows a cross-sectional view of an LED light
fixture with an upper light channel and a lower light channel,
cach having light engines mounted along side walls, 1n
accordance with the embodiments of the invention.

FIG. 4B shows a cross-sectional view of an LED light
fixtures with an upper light channel and a lower light
channel, wherein the lower light channel has light engines
mounted along side walls of the lower light channel and
centrally mounted light engine mounted on a top surface
within the upper light channel.

FIGS. 5A-B show cross-sectional views of LED light
fixtures with upper light channels and lower light channels,
wherein the lower light channels have LED light engines
mounted along side walls of the lower light channels having,
reflective 1nserts with centrally mounted LED light engines
mounted within the upper light channels having a diffusion
lens on or over light emitting surfaces of the centrally
mounted light engines, 1n accordance with the embodiments
of the invention.

FIG. 5C shows a cross-sectional view of an LED light
fixture with an upper light channel and a lower light channel,
wherein the lower light channel has LED light engines
mounted along side walls of the lower light channel having
a reflective insert, with a centrally mounted LED light
engine mounted on a top surface and within the upper light
channel and having a removable cover structure with a
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diffusion lens and a detachable baflle structure, 1n accor-
dance with the embodiments of the invention.

FIGS. 6 A-B show a removable cover structure with a
diffusion lens and a detachable baflle structure for attaching
walls of an elongated light channel of a LED light fixture, in
accordance with the embodiments of the invention.

FIG. 6C shows a front surface of the detachable batlle
structure 1llustrated in FIGS. 6 A-B.

FIGS. 6D-E show removable cover structure with a
diffusion lens cover and with a detachable baflle structure
with light wave guides for attaching to an elongated light
channel of a LED light fixture, in accordance with the
embodiments of the invention.

FIG. 7 shows a perspective view of an elongated LED
light fixture, similar to the LED light fixture represented 1n
FIG. 5C, with and elongated body having end cap covers and
a removable cover structure, 1n accordance with the embodi-
ments of the mvention.

DETAILED DESCRIPTION OF TH.
INVENTION

L1

Referring to FIGS. 1A-C, an elongated LED light fixture
100 has an elongated LED light board 103. The elongated
LED light board 103 i1s housed within elongated housmg
101. The elongated light fixture imncludes a bottom diffusion
lens 105 and a top diflusion lens.

The elongated light board include arrays of LEDs 106 and
108 (upper array of LEDs and lower arrays of LEDs) on
opposed sides of the elongated LED light board as shown.

The individual LEDs 107, 107" and 107" and 109, 109' and
109" within the arrays of LEDs 106 and 108 can be the same
or different.

FIG. 1D shows a cross-sectional view 1350 of the elon-
gated LED light fixture 100 shown in FIG. 1A. The elon-
gated LED light fixture 150 has an upper light channel 115
and a lower light channel 115'. The upper light channel 115
and a lower light channel 115' are formed by the housing

101. In operation, light that 1s emitted from the upper array
of LEDs 106 and the lower array of LEDs 108 on the light

board 103, as indicated by the arrows 111/111' and 113/113",
pass through the upper diffusion lens 105 and lower diffu-
sion lens 1035' to provide upward and downward lighting,
respectiully.

FIG. 2 shows a cross-sectional view 200 of an LED light
fixture that provides what 1s herein referred to “indirect
light” by internal reflection of light emitted from a top
surface of a centrally located LED light board 203 posi-
tioned within the a light channel 215 of the LED light
fixture. In operation, an LED array 206 mounted on the light
board 203 emits light, indicated by the arrows 211 and 211",
into the light channel 215 formed by a housing 201. The
emitted light 211 and 211" 1s reflected off of 1nner surfaces
202 of the light channel 215 and 1s emitted through bottom
portions 204 and 204' of the light fixture. The bottom
portions 204 and 204' of the light fixture can be covered with
diffusion lenses 2035 and 205"

FIG. 3A illustrates cross-sectional view 300 of an LED
light fixture, 1n accordance with the embodiments of the
invention. The an LED light fixture has a rectangular elon-
gated housing 301. Within the rectangular elongated housing
301 there 1s at least one extended or elongated open light
cavity 315, herealter lower light channel, open lower light
channel or open lower light cavity. The lower light channel
315 has elongated 1nner side walls, and elongated inner top
walls, represented by 302, herealter referred to inner sur-
faces and an open bottom 303. The lower light channel 315
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1s contoured to have any number of shapes and 1s preferably
formed from an extruded, molded or otherwise formed metal
or plastic material. The 1nner walls 302 of the lower light
channel 315 are preferably reflective.

Near or at bottom portions of the inner walls 302 of the
housing 301, and near the open bottom 303 of the lower light
channel 315 there are opposed support edges of structure
308 and 308' that extend along the bottom portions of the
inner walls 302 of the lower light channel 315 and/or
clongated housing 301. The support edges 308 and 308' can
have L-shaped cross-sections, be segmented, or continuous
along the lower light channel 315 and/or elongated housing
301 and/or be symmetric or asymmetric in width or height.

Positioned on inner top surfaces of the support edges 308
and 308' there are elongated LED light engines 305 and 305
that have light emitting surfaces facing upward for emitting
light 1into the lower light channel 315, as indicated by the
arrows 311 and 311'. The light emitted 311 and 311" ematted
from the elongated LED light engines 305 and 305" is
reflected off the inner surfaces 302 of the elongated light
channel 315, as indicated by the arrows 313 and 313, and 1s
emitted through the open bottom 303 of the lower light
channel 315.

FIG. 3B illustrates cross-sectional view 323 of an LED
light fixture, 1n accordance with the embodiments of the
invention. The LED light fixture has a triangular elongated
housing 331 that forms a lower light channel 340 with inner
walls 327 and an open bottom 328.

Near or at bottom inner wall portions 325 and near the
open bottom 328 of the lower light channel 340, there are
support edges 333 and 333' that extend along the bottom
inner wall portions 327 of the lower light channel 340 and/or
clongated housing 331.

Positioned on 1nner top surfaces of the support edges 333
and 333’ there are elongated LED light engines 335 and 335
that have light emitting surfaces facing upward for emitting,
light 1into the lower light channel 340, as indicated by the
arrows 341 and 341'. The light emitted 341 and 341' ematted
from the elongated LED light engines 335 and 335%' is
reflected off the inner surfaces 327 of the elongated light
channel 340, as indicated by the arrows 343 and 343', and 1s
emitted through the open bottom 328 of the lower light
channel 340.

FIG. 3C illustrates cross-sectional view 350 of an LED
light fixture, 1n accordance with the embodiments of the
invention. The an LED light fixture has a rounded elongated
housing 351 that forms a lower light channel 3635 with inner
walls 352 and open bottom 353.

Near or at bottom 1nner wall portions 352 and near the
open bottom 333 of the lower light channel 365 there are
support edges 358 and 358' that extend along the bottom
inner wall portions 352 of the lower light channel 365 and/or
clongated housing 351.

Positioned on inner top surfaces of the support edges 358
and 358' there are elongated LED light engines 355 and 355
that have light emitting surfaces facing upward for emitting
light into the lower light channel 365, as indicated by the
arrows 361 and 361'. The light emitted 361 and 361" emitted
from the eclongated LED light engines 355 and 355%' is
reflected off the inner surfaces 352 of the elongated light
channel 365, as indicated by the arrows 363 and 363, and 1s
emitted through the open bottom 353 of the lower light
channel 363.

FIG. 4A illustrates cross-sectional view 400 of an LED
light fixture, in accordance with further embodiments of the
invention. The LED light fixture has a elongated housing
401 with an H-shaped cross-section that forms an upper light
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channel 415 with an open top 403 and a lower light channel
415" with an open bottom that are juxtaposed with respect to
cach other. While the upper light channel 415 and a lower
light channel 415' are shown to be rectangular, 1t will be
clear for the previous examples that other shapes including,
but not limited to, triangular, angled, curved, rounded shapes

or combinations thereol are envisioned. Each of the upper
light channel 415 and a lower light channel 413" have

reflective mner surfaces 402 and 402' for reflecting light
emitted therein. Between the inner walls 402' and 402 of the
upper light channel 415 and the lower light channel 415,
there 1s an elongated electronics cavity or conduit 409
positioned for housing wiring, LED drivers and/or other
control circuitry.

Near or at top portions of the mner walls 402 of the
housing 401, as well as the open top 403 of the upper light
channel 415, and at or near bottom portions of the inner
walls 402', as well as the open bottom 403', there are support
cedges 404/404' and 408/408', respectively, that extend along
portions of the inner walls 402 and 402' of the upper light
channel 4135 and the lower light channel 41%', respectively.

Positioned on iner top surfaces of the support edges
404/404' and 408/408' there are elongated LED light engines
406/406' and 405/405' having light emitting surfaces facing
inward for emitting light into the upper light channel 415
and lower light channel 415'. The light emitted from the
clongated LED light engines 406/406' and 405/405' is
reflected off the inner surfaces 402 and 402' of the upper
light channel 415 and lower light channel 415, respectively,
and 1s emitted through the open bottom open top 403 and
open bottom 403",

FIG. 4B illustrates cross-sectional view 425 of an LED
light fixture, in accordance with yet further embodiments of
the mnvention. The LED light fixture has an elongated
housing 431 with a truncated H-shaped cross-section that
forms an upper light channel 440 with an open top and a
lower light channel 440' with an open bottom, wherein the
upper light channel and the lower light channel are juxta-
posed with respect to each other. Between the upper light
channel 440 and the lower light channel 440' there 1s an
clongated electronics cavity or conduit 439 for housing
wiring, LED drivers and/or other control circuitry.

Near or at bottom portions of the inner walls 427" of the
housing 431, and near the open bottom of the lower light
channel 440' there are support edges 438 and 438' that
extend along portions of the mner walls 427" of the lower
light channel 440'. In this example, the support edges 438
and 438' are J-shaped and curving inward towards the lower
light channel 440'.

Positioned on 1nner top surfaces of the support edges 438
and 438' are clongated LED light engines 435 and 435,
having light emitting surfaces facing inward for emitting
light into the lower light channel 440", such as described 1n
detail above with reference to FIGS. 3A-C and FIG. 4.

Positioned between walls 442 and 442' of the upper light
channel 440 there 1s an elongated LED light engine 430
positioned on a top surface 427 within the upper light
channel 440. For example, elongated LED light engine 430
1s centrally positioned on the top surface 427 within the
upper light channel 440. The LED light fixture has an
asymmetric lens 443 positioned over light emitting surface
of the elongated LED light engine 430 to throw light emaitted
from the elongated LED light engine 430 at an angle out
from the open top of the upper light channel 440.

FIG. 5A illustrates cross-sectional view 500 of an LED
light fixture with an elongated housing 501 with a truncated
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H-shaped cross-section that forms an upper light channel
515 with an open top and a lower light channel 515' with an
open bottom 503.

Near or at bottom portions of walls of the lower light
channel 515' and edges of open bottom 503 of the lower light
channel 515' there are elongated support edges 523 and 523"

for supporting elongated LED light engines 505 and 3505
such as described above. In accordance with this embodi-
ment of the mvention, the LED light fixture includes an
clongated retlective insert 502 that 1s formed from metal,
plastic, paper or a composite of maternial. The elongated
reflective insert 502 1s contoured, angled, curved or any
other suitable shape, and preferably extends the length of, or
near the length of, the lower light channel 5135 within the
clongated housing 501. The elongated reflective nsert 502
creates a reflection channel within the lower light channel.
In operation, light 1s emitted from elongated LED light
engines 505 and 505' into the reflection channel formed by

the elongated reflective 1nsert 502 1n the lower light channel
515" and the emitted light 1s reflected off of the reflective
isert 502 and emitted out through the open bottom 503 of
the lower light channel 515"

Positioned between angled walls 522 and 522' of the
upper light channel 515, there 1s an elongated LED light
engine 524 positioned on a top surface within the upper light
channel 515. The elongated LED light engine 524 has sets
or arrays of LEDs 518 and 518' that extend along the length
ol the top surface of the upper light channel 515. The sets or
arrays ol LEDs 518 and 518' can sets of liner arrays or strips
of LED’s or can be staggered arrays of LEDs. Positioned
over light emitting surfaces of the sets or arrays of LEDs 518
and 518', there 1s a symmetric diffusion lens 521 for dis-
tributing light emitted out from the open top of the upper
light channel 515. Between the upper light channel 515 and
the retlective msert 502 there 1s elongated electronics cavity
or conduit 509 for housing wiring, LED drnivers and/or other
control circuitry.

FIG. 5B illustrates cross-sectional view 523 of an LED
light fixture with an elongated housing 526 with a truncated
H-shaped cross-section that forms an upper light channel
540 with an open top and a lower light channel 540" with an
open bottom 538.

Near or at bottom portions of walls of the lower light
channel 540' and edges of open bottom 538 of the lower light
channel 540' there are elongated support edges 548 and 548
for supporting elongated LED light engines 535 and 335
such as described above. The LED light fixture includes an
clongated reflective 1msert 532 that extends the length of, or
near the length of, the lower light channel 540" within the
clongated housmg 526. Light that 1s emitted from elongated
LED light engines 535 and 53%' 1s reflected off of the
reflective isert 502 and emitted out through the open
bottom 538, such as described above.

Between angled or bat-wing shaped walls 542 and 542' of
the upper light channel 540 there 1s and elongated LED light
engine 539 positioned within the upper light channel 540.
The elongated LED light engine 339 has sets or arrays of
LEDs 528 and 528'. such as described above. In this
embodiment of the invention, there 1s bi-modal asymmetric
diffusion lens 341 positioned over light emitting surface of
the sets or arrays of LEDs 528 and 528'. Between the upper
light channel 540 and the reflective insert 332 there 1is
clongated electronics cavity or conduit 539' such as previ-
ously described.

FIG. 5C illustrates cross-sectional view 550 of an LED
light fixture with an elongated housing 551 that forms an
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upper light channel 5365 with an open top and a lower light
channel 565' with an open bottom 553.

Along bottom edges of open bottom 553, there are support
edges or structures 573 and 573, with elongated LED light
engines 355 and 555' configured to emuit light into the lower
light channel 565" and such that the emitted light 1s reflected
ofl of a retlective msert 552 and out of the open bottom 553.
The reflective isert preferably has a structure support 558
for supporting wiring, LED drivers and/or other control
circuitry 1n an elongated electronics cavity or conduit 574
positioned between the upper light channel 565 and the
support structure 538 of the retlective insert.

Between walls 572 and 572' of the upper light channel
5635 there 1s and elongated LED light engine 570 positioned
within the upper light channel 565. The light fixture 550
turther includes a cover structure 5399 that 1s positioned over
the upper light cavity 565 and preferably fits into the groove
features of the walls 572 and 572' of the upper light channel
5635, thereby enclosing the upper light channel 565.

The cover structure 599 includes an elongated H-shaped
support feature 381 with a diffusion lens 555 positioned
between the first set of snap features 574 and 574', that fit
against the groove features of the walls 572 and 572", and a
second set of snap features 357 and 357'. The cover structure
599 also includes an elongated baflle structure 576 with
fitted groove features 377 and 577, which fit against the
second set of snap features 5357 and 557' of elongated
H-shaped support feature 581, as shown.

FIGS. 6 A-B show schematic representations 600 and 625
of a disassembled and assembled cover structure 629,
respectively. The cover structure 629 includes an elongated
H-shaped support feature 608 with a diffusion lens 607
positioned between arms of the elongated H-shaped support
teature 608. The arms of the arms of the elongated H-shaped
support feature 608 include a first set of snap features 609
and 609' and a second set of snap features 604 and 604'. The
cover structure 629 also includes a diffusion lens 607 that
bridges the arms to form the H-shaped support feature 608
and a baflle structure 611. The baflle structure can be
sectionalized into regions 615, 617 and 619 or patterned 1n
any number of ways to create a desired lighting el

ecCt.

In operation, the batlle structure 611 i1s snapped into the
H-shaped support feature 608, such that the fitted grooves
618 and 618' snap or it into second set of snap features 604
and 604'. The cover structure 629 can then be placed over a
light channel 615 of an elongated light fixture 601 with a
LED light engine 603 positioned therein. To place the cover
structure 629 over the light channel 6235 of the light fixture
601, the first set of snap features 609 and 609' are fitted or
snapped nto matched grooved or snap features 606 and 606’
on walls 6035 and 603" of the light fixture, as shown 1n FIG.
6B.

FIG. 6C illustrates a view 650 of a section of a bottom
surface of a baflle structure 611'. As described above, the
bafile structure 611 can be sectionalized into regions 615",
617" and 619', or can have any number of patterns or
structures to generate a desired lighting effect.

FIGS. 6D-E show a cover structure with a H-shaped
support feature with arms 648 and 648' that are bridged by
a diffusion lens 647 to form the H-shaped support feature.
The arms 648 and 648' have sets of snap features 639/640
and 639'/640' such as described above. The snap features
640 and 640' fit into matched groove features 649 and 649’
of a baflle structure 638, such that the baflle structure 638
can be readily replaced or changed out with a diflerent baflle
structure. The depicted batlle structure includes a patterned
structure 631, which includes regions 635, 637 and 639, that




US 10,718,476 B2

9

can be separated by light wave guides 641 and 643 that
channel light to a bottom surface of the bafile structure 638.

FIG. 7 shows a perspective view of an elongated LED
light fixture 700, similar to the LED light fixture represented
in FI1G. 5C. The elongated LED light fixture 700 includes an
clongated housing 701 with end caps 702 that enclose an
upper light channel with an elongated LED light engine and
an electronics cavity or conduit with electronics, such as
previously described in detail with respect to FIGS. 5A-C.
The elongated LED light fixture 700 has an open bottom
cavity 715 with a retlective insert for providing indirect
lighting from internal reflection of light emitted from sets of
clongated light engines 723 and 723'. The elongated LED
light fixture 700 also preferably includes a cover structure
706 that includes a H-shaped support feature with a diffusion
lens and a removable baflle structure. Cover structures
preferably snap 1n place over the upper light channel, such
as 1llustrated with respect to FIG. 5C and FIG. 6B. In
operation, cover structures enclose an elongated upper light
channel such that light 1s emitted through the top surface 799
of the cover structure 706.

The present invention has been described 1n terms of
specific embodiments incorporating details to facilitate the
understanding of the principles of construction and opera-
tion of the imvention. As such, references herein to specific
embodiments and details thereof are not intended to limait the
scope of the claims appended hereto. It will be apparent to
those skilled 1n the art that modifications can be made 1n the
embodiments chosen for illustration without departing from
the spirit and scope of the invention. For example, while the
LED light fixture of the present invention has been shown
herein to be elongated and linear, the LED light fixture can
be curved, angled of have other shapes suitable for the
application at hand.

What 1s claimed 1s:

1. A light fixture comprising:

a) an elongated housing with a lower light channel with an
open bottom and upper light channel juxtaposed to the
lower light channel;

b) opposed elongated support edges or structures posi-
tioned near bottom edges of the open bottom:;

¢) elongated LED light engines positioned on the elon-
gated support edges or structures and positioned near
the bottom edges of the open bottom, wherein light
emitted from the elongated LED light engines into the
lower light channel 1s reflected out through the open
bottom; and

d) a detachable cover structure positioned over the upper
light channel, wherein the detachable cover structure
includes a H-shaped support feature with a diffusion
lens and a removable baflle structure.

2. The light fixture of claim 1, wherein arms of the
H-shaped support feature have sets of snap features that
attach to side walls of the upper light channel and matched
groove features on the removable batlle.

3. The light fixture of claim 1, further comprising an
clongated light engine positioned on a top surface and within
the upper light channel for emitting light therefrom.
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4. The light fixture of claim 3, wherein the elongated light
engine that 1s positioned on the top surface and within the
upper light channel 1includes sets of linear arrays of LEDs.

5. The light fixture of claim 1, further comprising an
clongated electronics cavity or conduit positioned between
the lower light channel and the upper light channel.

6. The light fixture of claim 1, further comprising an
clongated reflective insert that extends through the lower
light channel and creates a reflection channel within the
lower light channel.

7. A light fixture comprising:

a) an elongated housing that forms an open lower light
channel and an upper light channel that 1s juxtaposed to
the open lower light channel with an electronics cavity
or conduit positioned there between;

b) elongated LED light engines positioned on support
edges or structures within the open lower light channel
for emitting indirect and retlected light out from the
open lower light channel;

¢) an elongated LED light engine positioned within the
upper light channel; and

d) a detachable cover structure includes a H-shaped
support feature with arms bridged by a diffusion lens
and a removable baflle structure.

8. The light fixture of claim 7, wherein the arms of the
H-shaped support attach to side walls of the upper light
channel and to matched groove features on the removable

aflle structure.

9. The light fixture of claim 7, further comprising an
clongated reflective insert that extends through the open
lower light channel and creates a reflection channel from
which the indirect and retlected light 1s emitted.

10. A light fixture comprising;:

a) an clongated housing that forms an open lower light
channel and an upper light channel that 1s juxtaposed to
the open lower light channel;

b) elongated LED light engines positioned on support
edges or structures within the open lower light channel
for emitting indirect and reflected light out from the
open lower light channel;

¢) an elongated LED light engine positioned within the
upper light channel;

d) an elongated reflective insert that extends through the
open lower light channel and creates a retlection chan-
nel from which the indirect and reflected light 1is
emitted; and

¢) a detachable cover structure that includes a H-shaped
support feature with arms bridged by a diffusion lens
and a removable baflle structure, wherein the arms have
sets of snap features that attach to side walls of the
upper light channel and matched groove features on the
removable batlile.

11. The light fixture of claim 10, wherein the elongated
housing has an electronics cavity or conduit positioned
between the open lower light channel and an upper light
channel.
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